Although reptiles have traditionally been viewed as asocial, the recent discovery of complex social systems in lizards suggests that an animal's social behaviour may be shaped by its interactions with conspecifics early in life, as occurs in endothermic vertebrates. We reared hatchling veiled chameleons, Chamaeleo calyptratus, either in isolation or in groups of four, using a split-clutch design. Social interactions during the first 2 months of life substantially affected a chameleon's subsequent responses to newly encountered conspecifics in standardized trials: animals reared in isolation were more submissive, and adopted darker and duller colours. Isolation-reared lizards also performed less well in a foraging task. Thus, social isolation early in life can impair the development of squamate reptiles, as it does in mammals and birds. Ó 2013 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
In many vertebrate species, social interactions play a central role in every individual's life, and exposure to conspecifics is critically important in allowing behavioural development during ontogeny. Thus, individuals that are reared in social isolation for the first several months of life exhibit severe impairment of social behaviour (Lukkes, Mokin, Scholl, & Forster, 2009 ), mental performance (Einon,1980 and foraging ability (Heidbreder et al., 2000) in many species of birds and mammals (Beach, 1968; Broom & Leaver, 1978; Rosen & Hart, 1963) .
To our knowledge, the effects of social isolation on behavioural ontogeny have never been explored in ectothermic vertebrates, despite accumulating evidence that many reptiles exhibit complex social systems that include, for example, long-term monogamy (Bull, 2000) , extended parental defence of offspring (O'Connor & Shine, 2003) , and individual and kin recognition (Clark, 2004; Main & Bull, 1996; O'Connor & Shine, 2006) . Many reptiles spend the first few months of their life with siblings or as part of a family group (Burghardt, Greene, & Rand, 1977) , sometimes containing many individuals (Stow, Sunnucks, Briscoe, & Gardner, 2001 ). Juveniles often engage in intense agonistic interactions with each other (Stamps, 1983a (Stamps, , 1983b . Thus by analogy with 'social' birds and mammals, we might expect that cognitive development in at least some reptiles would be affected by social interactions during early ontogeny.
We selected chameleons as a study animal. Large clutch sizes (Andrews, 2008) and relatively poor dispersal abilities (Krysko, Enge, & King, 2004) suggest that hatchling chameleons may often encounter each other in the field. Although specific data are lacking for most species, hatchling chameleons are known to aggregate briefly in the wild as a result of synchronous hatching within clutches (Andrews, 2004; az-Paniagua, 2007; Karsten, Andriamandimbiarisoa, Fox, & Raxworthy, 2008) . Conveniently for our study, chameleons use colour change to signal dominance and submission, allowing us to obtain objective measures of socially relevant signals (Schmidt, 2001; Stuart-Fox & Moussalli, 2008) . Additionally, the rapid growth and early maturation of most chameleon species (Schmidt, 2001 ) means that even a relatively short-term study can encompass a high proportion of juvenile life.
METHODS

Study Species
Veiled chameleons, Chamaeleo calyptratus, are large and colourful arboreal lizards that are native to western Yemen and southern Saudi Arabia (De Vosjoli & Ferguson, 1995) . Despite their popularity in zoos and as pets, we know little about the behavioural ecology of this species in its native range, because fieldwork is difficult in the areas it inhabits. In captivity, both male and female chameleons (including C. calyptratus) are intolerant of conspecifics and readily display to them (De Vosjoli & Ferguson, 1995) . Our captive veiled chameleons were aggressive towards conspecifics (of both sexes) in all age groups, from hatchlings through to adults (personal observations).
